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1.ABSTRACT 

Analysing specific tags for images and other sorts of multimedia is quite easy with Instagram. The 

combination of tags and images are utilized to furnish automatic image annotation (AIA) systems that learn 

through real time approach. Many unrelated images are accompanied by a multitude of irrelevant hashtags, 

also known as stop-hashtags, solely for the purpose of attracting clicks and improving their discoverability. 

Typically, around 20% of hashtags on Instagram are associated with or illustrative to the image's visual content. 

In this proposal, a novel approach is presented that utilizes the principles of communal intelligence to 

discovering appropriate hashtags. More specifically, we picturesque the altered version of the renowed 

algorithm called HITS which was used in community tagging environment that bestows to be a trustworthy 

and efficient way to create an exemplary and error-free training sets for the retrieval of image based on the 

content. We have chosen hashtags as a proof-of principles, by utilizing the Figure-eight crowdsourcing 

platform which enables the gathering of collective knowledge. Bipartite networks were constructed using the 

crowdsourcing data, with the first kind of nodes representing annotators and the second kind representing 

hashtags that have picked out. After ranking the annotators based on their effectiveness in the crowd tagging 

activity, the HITS algorithm was used to choose the relevant hashtags for each image. 

Keywords- Image annotation, hyperlink-induced topic search (HITS) algorithm, communal intelligence, 

Instagram Hashtags, image tagging, image retrieval, crowd tagging. 

 

2.INTRODUCTION 

Communication through digital media platforms like social media that focus on crowdsourcing, 

cooperation, and sharing of content. Users have the option to distribute their content, including text, video, and 

photographs, using these media. Users frequently add text, such as comments or hashtags, to the content they 

share. The alternative text (comments, hashtags, etc.) offers insightful details about the user posts as well as 

other data. In order to better grasp various scenarios, Preece and his members built a Sentinel platform which 

enriches social media data and draw inspiration from YouTube video comments. A unique system that can 

display massive amounts of synthetic data from social media is presented by Sagduyu et al. Their method 

generates topics and trains the n gram model using textual input (hashtags and hyperlinks in tweets). In 

numerous of those platforms, such as Instagram, Facebook, and Twitter, users utilize the hashtags for 

annotating the uploaded digital content. Hashtags are typically known as unspaced phrases that content creators 

use to add labels, making it easier for others to discover their posts. The symbol # is often used to denote a 
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hashtag. Social media platforms host a large volume of visual content, including images and short videos. This 

makes it increasingly challenging to efficiently retrieve pictures from social platform as a whole. Modern 

search engines rely mainly on manual depiction to find images. Although, due to inadequate or missing textual 

annotations for many photos, there has been extensive research on annotation-based image retrival. 

Content-based image retrieval faces a significant challenge known as the "semantic gap" because it 

deals with low-level features, whereas human searchers tend to think in terms of high-level concepts. To 

address this issue, researchers have developed Automatic Image Annotation (AIA) techniques. These methods 

enable computer systems to automatically tag images with information in the form of labels or keywords.[4]. 

The learning was entrenched based on AIA techniques are perhaps the widely used. Models are trained using 

a limited sample of manually annotated training photos. These models then automatically annotate additional 

images by learning the relationship among image attributes and contextual phrases. It goes without saying that 

in this situation, strong training examples, or representative and precise pairs of photos and associated tags, are 

essential. 

The rich origin for finding image-tag pairs is social media, particularly Instagram [8], [12].We've 

demonstrated in earlier study that less than 25% of hashtags on Instagram actually depict the actual essence of 

the image linked to them [12]. Additionally, we have seen that numerous Instagram hashtags are utilised across 

disparate photographs solely for the purpose of improving searchability. These hashtags were labelled as 

stophashtags by us [13]. As a result, Instagram hashtags must be filtered based on the visual quality of the 

accompanying image. We may utilise the ranking algorithm known as Hyperlink-Induced Topic Search (HITS) 

to sort through hashtags on Instagram and find the most pertinent ones. 

The Jon Kleinberg-created HITS algorithm's goal is to rate websites.  

The fundamental concept is that a webpage can offer facts and links related to a topic. As a result, 

websites can be divided into two categories: hubs and authoritative pages, which offer the user quality links 

regarding a particular subject. Every webpage receives a hub value and an authoritative value from the HITS 

algorithm.  

 

In a previous study [14], we began investing the applicability of the HITS algorithm for extracting 

meaningful hashtags from Instagram.Building upon that work, we now incorporate the HITS algorithm into an 

actual crowd-labelling scenario, which is aided by the  Figure-eight Crowdsourcing platform. 

3.RELATED WORK 

Several academics looked into and validated the reliability of crowdsourced image annotation. Mitry et 

al. examined the precision of experts and crowd-sourced image classification. 100 photos from retinal fundus 

photography chosen by two specialists were used. The ability of each annotator to accurately classify 84 retinal 

images was initially assessed on 16 practise training images before each annotator was given the actual 84 

retinal images to classify. The study came to the conclusion that novices performed as well as experts at 

classifying retinal images. The consistency between experienced and inexperienced users in the job of counting 

leaves in photographs of Arabidopsis Thaliana was measured by Giuffrida et al. [15]. Their findings show that 

common people can provide precise leaf counts. In their study of the efficiency of extensive crowdsourcing for 

labelling endoscopic pictures, Maier-Hein et al. found that untrained employees perform on par with medical 

professionals. In order to categorise driving scenes, Cabrall and his members [3] employed the crowdsourcing 

to annotate various elements including the existence of other road participants.  

Initially, the HITS algorithm aimed to identify and rank relevant websites on a given topic. Today, 

significantly the hub values and authority values in the algorithm called HITS, is applied in social network 

analysis to evaluate the nodes centrality, particularly in two-mode networks that consist of two different sorts 

of nodes. These networks are often represented by bipartite graphs, where nodes are separated into two distinct 

groups or partitions, and the edges only link nodes outside of each division [10, 11].  

User profiling is a technique used to comprehend and encode users' individual preferences in order to 

provide sophisticated and customized services. One approach to improving the accuracy of tag weights in 

social tagging systems involves utilizing PageRank and HITS algorithms to transform the system into a user-

tag network. After the predicted tag weights are obtained, they are used in a process of diffusion on a 
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bipartite graph consisting of tags and items, which helps in producing recommendations. The proposed 

method, found to be more effective than the conventional tag-based collaborative filtering approach in 

recommender systems, as demonstrated through experiments on three distinct datasets. 

The HITS algorithm has proved to be effective in resolving problems in the real world represented by 

two-mode graphs, as demonstrated earlier. Meanwhile, with the rise of specialized crowdsourcing platforms, 

crowdsourced image annotation has become increasingly prevalent. Despite the fact that this process involves 

three distinct entities - annotators, photos, and tags - it has yet to be designed as a two-mode network. However, 

by the HITS algorithm in two successive phases on two distinct bipartite graphs, we can effectively address 

the challenge of managing three entities in this context. 

The credibility of annotators is evaluated by utilizing the hub value of complete bipartite graph that 

comprises of annotators and tags they assigned to all photos. Then, hub values of annotator are utilized to 

assign tie-weights for the bipartite graphs to respective image on Instagram. The tags authority values are 

calculated using HITS algorithm provide a rating of the relevance of the hashtags to corresponding images, 

allowing us to distinguish between relevant and irrelevant hashtags. 

 

4.PROPOSED SYSTEM 

We give a novel approach to finding stophashtags that employs the principles of communal intelligence. 

The fundamental concept of this technique is to filter the Instagram hashtags based on their relevance to the 

graphic content of the accompanying picture. We show how to tag a crowd using an altered version of the 

renowed HITS algorithm. Bipartite networks are formed using the crowdsourcing data, with the foremost kind 

of nodes representing the annotators and the second kind representing hashtags that have chosen. We could 

sort Instagram hashtags using the ranking algorithm HITS to find the most pertinent ones. After evaluating the 

annotators according to their effectiveness in the crowd tagging, the HITS algorithm is utilised to select the 

right hashtags for each image. 

4.1 Instagram Server: 

• In this module, a system is developed with various options to view the status of individual users, the 

status of their friends, specific images, reviews, dislikes, and search results for images, etc. 

• Overall, the Instagram server module serves as the system administrator. 

4. 2. User Login: 

• User will register with their personal information and create an account on Instagram's server. 

• User can login with their user name and password to view the images annotations and hashtags.  

4.3 Bipartite Graph formation: 

• We filter the necessary hashtags via CrowdSourcing. CrowdSourcing is a method of gathering data i.e., 

hashtags from various groups of individuals. 

• We then generate bipartite graphs using the  hashtags we acquired. 

4.4 Applying HITS Algorithm on Bipartite Graph: 

• The HITS algorithm was first developed to identify the most "authoritative" webpages on a topic by 

analysing a group of webpages related to it. These webpages are subjected to link analysis in order to 

determine their ranking based on two criteria: hub value and authoritativeness. The value of a page's 

linkages to other pages is measured by the hub score, while the significance of the information on the 

page is measured by the authority score. 

• HITS technique is frequently employed for the study of bipartite graphs that represent two-mode 

networks. In that situation, centrality is measured using both hub values and authority, but their 

interpretations are very different. An expert vertex is one with a high authority score, while a competent 

recommender is one with a high hub value. 

 

 
 

 

http://www.ijcrt.org/


www.ijcrt.org                                                      © 2023 IJCRT | Volume 11, Issue 3 March 2023 | ISSN: 2320-2882 

IJCRT2303031 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org a265 
 

 
 

Fig 1. Overview of the design 

 

 

5.EXPERIMENTAL RESULTS 

5.1 USER REGISTRATION: 

The user can register their information in this module by filling out the registration form with their username, 

user mail ID and password.                                                           

 

 

          

 

 

 

 

 

 

 

 

 

 

 

 

Fig 2.User Registration 
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The user will get the below page after registering to login into the Instagram service. 

                                                                                                     
                           Fig 3.Registration Succesful page 

 

5.2 USER LOGIN: 

Once the user can registered,  the user can use their  login information to access the instagram server. 

 

                                 Fig 4. User Login 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.ijcrt.org/


www.ijcrt.org                                                      © 2023 IJCRT | Volume 11, Issue 3 March 2023 | ISSN: 2320-2882 

IJCRT2303031 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org a267 
 

5.3 Bipartite graph formation: 

After logging in, the user can download images, annotations and hashtags from Instagram Server. Using 

CrowdSourcing data the Bipartite graph can be obtained in the below form: 

 

Fig 5.Extracted images,annotators & Hashtags 

 

 
 

Fig 6. Bipartite Graph 

 

5.4 Applying HITS Algorithm on Bipartite Graph: 

In this module we apply HITS algorithm on Bipartite Graph in order to retrieve the hub values and authoritative 

values which can be utilized to quickly and efficiently track down pairs of visuals and hashtags in Instagram 

that are utilized as training sets for the systems that locate images based on content. 

                                                                        

 
                         Fig 7.Hub score                                         Fig 8.Authority score      

                                                                    

6. CONCLUSION & FUTURE SCOPE: 

In the current work, we have provided a novel method for identifying hashtags in Instagram that 

accurately reflect the visual gist of the images associated with, on the  basis of principles and HITS algorithm 

of collective intelligence.We have empirically demonstrated that using  HITS algorithm in a crowd tagging 

context in two steps makes it simple and efficient to find pairs of photos and hashtags on Instagram that may 

utilised in the form of training sets in order to retrieve content-based picture systems that learn through 

examples. 
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Therefore, upcoming tests will contain a situation that is more representative of image crowd tagging, 

where significantly more photos are used and much fewer (usually less than five) comments per image are 

taken into account. In comparision with this paper, when all annotators annotated every image, in that scenario, 

only partial connotation of the same photos by the same annotators would occur. 
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